Abstract. Meteorological balloon measurements were applied to investigate gravity waves in the stratosphere above three weather stations in the Canadian Arctic. It was found that a distinct enhancement in the amount of wave activity occurred at each of the three stations simultaneously while a tropospheric jet stream crossed the Arctic during midNovember of 1996. An interpretation is proposed in which the enhanced wave activity occurs as the tropospheric jet provides conditions that are favourable for the upward propagation of mountain waves. Further propagation into the stratosphere is then facilitated during winter when the tropospheric and stratospheric jets coincide.
Introduction
It is well known that atmospheric gravity waves play a major role in determining the climate at heights above the tropopause [Lindzen, 1981; Holton, 1983] . These waves are believed to cause large scale circulations that have extreme effects in the polar regions. For example, the coldest part of the atmosphere is at the summer mesopause [Theon and Smith, 1970] , and the winter stratopause is warmest inside the polar vortex [Duck et al., 1998; Kanzawa, 1989] . Further, the turbulence induced by breaking gravity waves affects vertical mixing. There are measurements that clearly show the generation of turbulence by wave breaking [Worthington, 1998] and there are also measurements that indicate the associated vertical mixing of heat [Whiteway et al., 1995] and constituents [Schilling et al., 1999] . Recently, much attention has been drawn to the role that gravity waves play in inducing formation of the polar stratospheric clouds that initiate chemical depletion of ozone [Carslaw et al., 1998; Cariolle et al., 1989] .
If the influence of gravity waves is to be fully appreciated (and properly incorporated into models that predict weather and climate), then advancements must be made in our knowledge of the spatial distribution and variability of wave characteristics relative to specific meteorological patterns. Observations have associated gravity wave activity in the tropopause region with mountains, convection, fronts and the jet stream 1Now at the Haystack Observatory, Massachusetts Institute of This letter presents findings from the analysis of radiosonde balloon measurements in the Canadian Arctic. The high Arctic is a unique region that is normally quiescent and separated from the frequent weather patterns associated with the jet stream at mid-latitudes. When the jet stream does penetrate into the high Arctic, it is possible to observe a distinct response in gravity wave activity to such an isolated event. It will be shown here how an enhancement in stratospheric gravity wave activity occurred over a wide area as the tropospheric jet stream passed over the high Arctic.
Observations
The radiosondes used in this study provide vertical profiles of temperature, wind and pressure at intervals of approximately 50 m. Gravity waves are observed by the fluctuations they induce in temperature and the analysis technique used here is the same as that applied by Whiteway [1999] 
Discussion
Our interpretation of the mid-November enhancement in wave activity is that the tropospheric and stratospheric jets provide favourable conditions for upward propagation of gravity waves that were generated by flow over hills and mountains. This follows from previous studies with radiosondes at Eureka: it was found that the gravity wave activity was These are averages of the measurements at Eureka that correspond to periods prior to (thin solid), during (thick) and after (dotted) the enhancement in gravity wave activity.
